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(54) CEILING COVER FOR LADLE PREHEATER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress a temperature rise of a 
refractory during ladle preheating and to effectively prevent an 
occurrence of a crack or a partial crack of the refractory by 
providing a shell to become a base material, the refractory lined on 
the shell, and a cooling metal tube embedded in the refractory. 
SOLUTION: A shell 2 of the ceiling cover 1 is molded in a disc-like 
state. Then, a burner mounting hole is perforated at a center of the 
shell 2, an exhaust hole is perforated at its outer periphery and a 
piping mounting hole is perforated at its intermediate part. A 
refractory 3 is formed, for example, of a plastic refractory, and 
lined on the shell except the respective hole parts. Further, a 
cooling metal tube 4 is formed, for example, of a stainless steel 
tube, embedded in the refractory 3, and held by a hanging fitting 
mounted at the shell 2. Meanwhile, an anchor hardware 6 is formed 
of an oxidation resistant material, brought at its one end into 
contact with the tube 4, and embedded in the refractory 3. Thus, in 
the case of preheating a ladle, the refractory 3 is effectively cooled 
by the tube 4 and the hardware 6. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
"3.1n the drawings, any words are not translated. 



"claims 



[Claim(s)] 

[Claim 1] The head-lining lid of the ladle preheating equipment characterized by having the metallic conduit 
for cooling laid under the interior of the outer steel shell used as a base material, the refractories with 
which it was lined by the outer steel shell, and refractories. 

[Claim 2] The head-lining lid of the ladle preheating equipment according to claim 1 with which support 
hardware was laid under the interior of refractories where the metallic conduit for cooling is touched. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the head-lining lid of the ladle preheating equipment which 

heats beforehand the ladle used for refining furnace outside. 

[0002] 

[Description of the Prior Art] In order to carry out finish refining of the dissolution or the molten steel by 
which preliminary refining was carried out further with an electric furnace, the ladle refining process is 
adopted. This ladle refining process is an approach which stirs molten steel and performs desulfurization, 
deoxidation, etc. by holding molten steel in a ladle, and blowing inert gas, such as argon gas, compulsorily 
into molten steel from the porous plug prepared in the pars basilaris ossis occipitalis of a ladle, heating 
molten steel with the arc heat by the electrode prepared in the head-lining lid of the ladle upper part. 
[0003] Ladle preheating equipment preheats a ladle before an activity in order to prevent temperature 
lowering of the molten steel which the interior consists of refractories and is held since hot molten steel is 
held. 

[0004] Drawing 4 is an outline block diagram explaining an example of ladle preheating equipment. In this 
drawing, the stanchion 12 prepared vertically on a pedestal 11 is equipped with the revolving shaft 13 which 
rotates to the circumference of the shaft. A revolving shaft 1 3 rotates to the circumference of the shaft of 
a stanchion 12 by collar gear 15b prepared in driver 15a and the revolving shaft 13 which were prepared in 
the forward counterrotation actuation of a motor 14 prepared in the stanchion 12, and the shaft of a motor 
14. 

[0005] The level arm 16 is formed in the upper part of a revolving shaft 13, on the other hand, it has the 
head-lining lid 18 of the level arm 16 hung with the wire 17 at the head, and the head-lining lid 18 goes up 
and down through a wire 17 by actuation of a cylinder 19. 

[0006] Although the head-lining lid 18 omitted the graphic display, it is the structure where it was lined in 
refractories by the outer steel shell bottom used as a base material, and is equipped with a burner 20 in 
the center. The combustion gas piping 21 and the air piping 22 are connected to the burner 20. 
[0007] Ladle T is put on a position, in the case of a ladle preheating activity, the level arm 16 is rotated by 
actuation of a motor 14, it moves the head-lining lid 18 right above Ladle T, and puts the head-lining lid 18 
on Ladle T by actuation of a cylinder 19. Then, Ladle T is beforehand heated with a burner 20. Horizontal 
migration is carried out after the preheating of Ladle T is completed, and raising the head-lining lid 18. 
Then, Ladle T is conveyed in order to hold molten steel. 

[0008] According to this ladle preheating activity, about 1600 degrees C preheats the interior of Ladle T. 
Simultaneously, the refractories with which it was lined by the head-lining lid 18 are also exposed to an 
elevated temperature by the radiant heat from a burner 20, and the radiant heat from Ladle T. If the 
refractories of the head-lining lid 18 are exposed to an elevated temperature, a crack will arise in 
refractories with the heat, and refractories may be selectively missing when a crack progresses. 
[0009] In order that the head-lining lid 18 may rotate and go up and down at every ladle preheating activity, 
progress of the crack produced in said refractories is promoted. Moreover, the preheating time is 
shortened, and if an oxygen enrichment burner is used as a burner 20 in order to become hot beforehand 
to an elevated temperature more, a crack will arise in refractories early. 

[0010] Like the head-lining lid of ladle preheating equipment, the head-lining lid used by hot environments 
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is indicated by JP,62-93047,A. This head-lining lid is equipped with the coat by which many water cycle 
rooms were formed by the outside surface of an outer steel shell on which it was lined in refractories. The 
time of an activity makes a water cycle room circulate through cooling water, and cools a head-lining lid. 
[001 1] However, there is little effectiveness that this head-lining lid controls the temperature rise of the 
refractories prepared inside the outer steel shell since the water cycle room is established in the outside 
of an outer steel shell. 
[0012] 

-[Problem(s) to be Solved by the Invention] The technical problem of this invention suppresses the 
temperature rise of the refractories under ladle preheating activity, and is to offer generating of the crack 
of refractories, and the head-lining lid of the ladle preheating equipment which can prevent partial lack of 

"refractories. 
[0013] 

[Means for Solving the Problem] The summary of this invention is the head-lining lid of the ladle preheating 
equipment characterized by having the metallic conduit for cooling laid under the interior of the outer steel 
shell used as a base material, the refractories with which it was lined by the outer steel shell, and 
refractories. As for this head-lining lid, it is desirable to lay support hardware under the interior of 
refractories, where the metallic conduit for cooling is touched. 
[0014] 

[Embodiment of the Invention] The head-lining lid of the ladle preheating equipment of this invention is 
explained in detail based on a drawing. 

[0015] The A-A sectional view of drawing 1 and drawing 3 of the top view in which drawing 1 shows an 
example of the head-lining lid of this invention, and drawing 2 are the elements on larger scale of drawing 
2 . The head-lining lid 1 is hung with an outer steel shell 2, refractories 3, and the metallic conduit 4 for 
cooling, and is equipped with metallic ornaments 5 and the support hardware 6. 

[0016] An outer steel shell 2 is disc-like, and piping mounting hole 2c is formed in the center at two places, 
exhaust hole 2b and pars intermedia, at two places (a burner mounting hole 2a and near periphery), 
respectively. 

[0017] Refractories 3 consist of plastic refractories by which for example, the stainless steel fiber was 
added, and are lined by the outer steel shell 2 except for said burner mounting hole 2a, exhaust hole 2b, 
and the part in which piping mounting hole 2c was formed. 

[0018] The metallic conduit 4 for cooling is JIS. It is the stainless steel pipe specified to SUS304, and 
refractories 3 equip with feed water opening 4a and exhaust-port 4b the location of two piping mounting 
hole which covered the whole region mostly, were laid underground into refractories 3, and were prepared 
in outer steel shell 2 2of range where it was lined c. As shown in drawing 3 , it was attached in the outer 
steel shell 2, and this metallic conduit 4 for cooling is hung, and is held by metallic ornaments 5. 
[0019] An oxidation-resistant ingredient is good, for example, the support hardware 6 is JIS. It consists of 
stainless steel specified to SUS310S, and it is in the condition to which the end touched the metallic 
conduit 4 for cooling directly, or the condition which hung and touched indirectly through metallic 
ornaments 5, and is laid underground into the refractories of the range in which the metallic conduit 4 for 
cooling was formed. While having a duty as reinforcing materials of refractories 3, the heat of refractories 3 
is told to the metallic conduit 4 for cooling, and, as for this support hardware 6, the duty cooled effectively 
also has refractories 3. 

[0020] A burner is attached in burner mounting hole 2a, drain piping is connected to exhaust hole 2b at 
water-supply-piping and exhaust-port 4b at piping for exhaust air, and feed water opening 4a, respectively, 
and this head-lining lid 1 is attached in the ladle preheating equipment shown in drawing 4 like the 
conventional head-lining lid 18. The cooling water with which cooling water was circulated through the 
inside of delivery and the metallic conduit 4 for cooling from the water supply piping to the metallic conduit 
4 for cooling at the time of preheating is discharged from drain piping. Refractories 3 are cooled with the 
support hardware 6 prepared in contact with the metallic conduit 4 for cooling through which cooling water 
circulates, and the metallic conduit 4 for cooling. 
[0021] 

[Effect of the Invention] As mentioned above, according to the head-lining lid of the ladle preheating 
equipment of this invention, since the metallic conduit for cooling is laid under the interior of refractories, 
on the occasion of the preheating of a ladle, the refractories by which lining was carried out can be cooled 
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effectively. Therefore, the cooling effect of refractories can be further heightened by preparing ** and the 
support hardware which touches the metallic conduit for cooling inside refractories further that it is hard to 
produce a crack in refractories. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing an example of the head-lining lid of ladle preheating equipment. 
[Drawing 2] It is the A-A sectional view of drawing 1 . 
[Drawing 3] It is the elements on larger scale of drawing 2 . 

[Drawing 4] It is an outline block diagram explaining an example of ladle preheating equipment. 
[Description of Notations] 

1 Head-Lining Lid 

2 Outer Steel Shell 

3 Refractories 

4 Metallic Conduit for Cooling 

5 Hang and They are Metallic Ornaments. 

6 Support Hardware 

11 Pedestal 

12 Stanchion 

1 3 Revolving Shaft 

14 Motor 

1 5a Driver 5a 
15b Collar gear 

1 6 Level Arm 

17 Wire 

18 Head-Lining Lid 

19 Cylinder 

20 Burner 

21 Combustion Gas Piping 

22 Air Piping 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 3] 




[Drawing 4] 
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